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1 

j*k*v»t. mw&mmt, mmti^v^ Fits® 

-fc^*«*tt^©aueD*8u- io 
mts^uf-r^ ka^***, mm s sv tow? <t k, # 

5?^^5^u;W r-^n-f HT&-5#;Pay>ffc;£-%a 20 
«&&T©S3t2/ffi. 

[W*S6] t^yv-ss 

30 

[0 0 0 1] 
[£*±©5WJB2« 

©u v kjr#j& g \zmm sft*fl5ttfl»»fc»ai:ttffl 

[0 0 0 2] 

[fi£#©St*S] ««ffc^£l*«nTV»S l 0 0 nmHT 
ft#*K Bfflttft. tttttm. -tr>-y— # 

a**- n >y*m, ft»a*:ifisv^»Tr© 




2 

©W&tUTtt. S*^£fc&#^J8«Mc£Bi::#iS:b 
^n*- h;usai©^fi&©a^-c«*e.n^:vi«fS 

Rtt t t ©4BM&WB b fc#*»3t*»tt ©tiJ9iA*J8 

««*»©«»= t>, jiiett^, y^x^ttftt*© 
a«i[^©«^-{c«ine,©^tetctb^ 

[0003] anttt^o-ttWfeauto&fetbTtt, « 

*KI***Jfflb&««Tr©aws*fe-*»» ttS^ira*#fl? 

(#«7c-e,i^*. i99i« Kf2^£ti 

xv>£. *;i/3y>fl:^»iB««[ ; P©ttaK:*ViTtt, 
s<sntt*ttt*;p3y>ft**^SRiss-e-T»a-r 

**ft*«-jttWT?**. #M¥0 5- 1 8 4 9 

1 3 #4fc*Ktti«tt*«# h*5^AA*fD&£X^> 

ax^^AbTaam^pp-r H»«cn*sti/T 

~Jyt>7, (J. Chem. Phys. ) , 85 (4) , 

2 2 3 7 (1 9 8 6) \Z^V H—)V7)Va-)^WMh 

[0004] bjfcb-fcj&ts, 2ins©*ttTrtt58tt©* 

h(t^-r-2>*Sc5EaLD 5 OA* 6 p pmt/hS 
<, MF«F)UUK0. 0 5 p pmtI»T«tt*ti8Vi. - 
d©J:5ft:RJ6:i£^*fflV»&V^j*i:bTtt. 09 

£©EJ6tt©itt©**eS8l£Bfc& H5»>A*:2©jg«ttS 
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[0 0 0 5] E*fctt#:**fl!V»&V»t>3»fcr3© 

7*»J#>; -5r5#;P . y-fr-fy^f- (J . Am. "c 
hem. Soc. ) , 110 (10), 3048 (1 
9 8 8) Cteh'X (hU^^Pv'UJU) ■fe^'fH^tf 
x ( t --/^;i/>?^^;u->u;w) f ^n-f K^lv^T. 
SSi&SjSre&Sh'J* (2 -x^l/^^l/) TJMvtf- 

y$^h'J- (Inorganic Chemisit 
ry) , 28 (2 5) , 44 3 1 (1 9 8 9) Kite, 20 

'J^)V13 h $ ^ A-^^x^Mttt fx ( h y 
~>U;u) ■fei'^-f K*fx (i-ynt^W/ij 

[0006] b^b&a**., cne.cDC«iictt, mm.f})^ 30 

^'sy^A, 7Jl^>&£©aSlC|I|#b&^*^y:r 

4feia«*t ; 3 t *«e-r**ft*)»5nTVi^ofc. - 40 

^#iS:tt&£#-5f;:J6l;:§SjgJt, *j£jR£<!>iflip*ij&H 
*fc0H«*lffcWW¥O 5- 1 84 9 1 3^ 

*<hx? 1 ^>£^£itfc7thxHj;M&&l::, gsfi 

&TA*yy ft£MS*bfca«5&^&£f|i!|«b 




^BflJpS - 2 4 6 2 6 



4 

v»*;it*«Tr***«. «i?)jibiB^««fcp»r, ;in£© 

[0 0 0 7] 
[0 0 0 8] 

^"\»JC7A, 7;P=f>fc£©££fcH#b&V»**y7 

*«w» t# ;i/ n y >{ t4&i@3K&^ * ffl n b & a* mm-r 
[0009] **w»4. (1) May>ft 

*«*;pay^-f Hfls««IK9U SfcfctfFiStttfXEiJ; 

TKjfi-rsdts^at-rft^^ny^^njiHiwst^- 
©Mifi^s, (2) tftft^ayt-f pfis^ttim«. 

^ffitt#X£**y7-#X<hbT, ti^^nyt^ 
Ffc^fcttMS-a-TWBrr*. (1) i2«©^;wny 
xt^-ftiBiwa^oaijfi^Sc. o) (i) 

(2) K*SV»T, ti*;P3yt-f w*8-> 

;^;ud-c KT?*s*;way>ft;^-ifejea«i[^©®ja* 
ft. (4) (1) (2) c£i>t. tt*;P3y 

fx (hy^^j^>y;w x;^^ 
h\ fx (hy^^;w^y;w -trb^H, fx (Mj 
^^;i/->y;p) ^;pn-f k, fx ( t -y^^^^P 
->y;w t;pp< KSfcttfx (i-^Dtf;^f;i. 

«Jfi*«t, (5) K»a[»«it»fc, ISLBStt^K^T- 
ft-&^/Sra&e.^b«e>^$-ti-T^<, (1) ~ (4) © 

(5rn^»rf2«©*jP3y>-ft;-&%@mfeT©^*s, 
(6) *e,^b*iii|sf^^ic ; ey v-^jg-g-a-b 

% & am b , MfffewMfi >fls#« jea 

fe^its (1) ~ (4) ©(5rn*Mct2m©^;i/n-y> 
{k-a-^©«i:fe^©§Sja*te, trlfr-5%>©-c$.«». 

[0 0 10] JMT. #»fc*»^rt«fc"3V>TE3fi-r 
^X^e>^^^vyT-^XiH>^l^e.MJE^2, v 




( 4 



5 



-#x&, tis*ij^gS5T^aisfc«jnfi^n, ffis 

;v^f»*?t, RJ5^»f O^*Ml / T*V > T 1 b- 10 

[0 0 11] fc*. SiHogiiiStbTIi, 
ffi©^«iS*fflV»StVi5^[T, CVD (Chemic 
al Vapor Depos i t ion) ft, #l:M 
OCVD (Me t a 1 -O r g a n i c CVD) ft*« 

=f/\->^v9\ (ttflt7C=&WR. 199 
i*fO 2 6 8Si:EtsnTV»«i5i:. SLftft^CDit 

(4, SfSSt), iS^iilfe, 

[0012] *36«k:*v»t, *;^y>ft^fttit 

iOAflcWKHt. Li, S» Li, Se, Li, 
Te. K, S, K, S e tiH<D I ai£— V I bjfrffc-a 
MgS, MgSe, CaS, CaSe, SrSe, 
B a S, B a S efS.E<D I I a&j-V I b^fb-g-ife, N 30 
bS, , NbTe, 13.£<DV a&- V I bjfcfb#4&, C 
r, S, , C r, Se,, C r, Te, , MoS, , M 
oTe, , WS, , WTe, f3.Z<DV I aSi-V I b&i 
itS®, FeSe, FeTe, CoS, CoSe, Co 
Te. N i SUZOV I I I a-V I bift^, Cu 
S, Cu, S, CuSe, CuTe, Ag, S, Ag, 
Se, Ag, Te^t*© I b^-V I b^{b-&%, Cd 
S, ZnS, CdSe, CdTe, ZnS, ZnSe. 
ZnTe, HgS, HgSe-^HgT efs.H<D I Ib- 
VIbRfc£-«j, *&. Al, S, , Al, Se, , A 40 
l,Te, tGaS, GaSe, G a, Te, , In 
S, InTeftt'OI I I b-VI bSft^ft, Ge 
S, GeSe, GeTe, PbS, PbSe, SnS 
e, SnTeftfO I Vb-V I b As, S 

, , As, Se, , As, Te, , S b, S, S b, S 
e, , Sb, Te, , Bi, S, , Bi, Se, , Bi 
, Te, fc£©Vb-V I bJJHb^fc, C e, S 

, ^>EuS, E r, S, l3.E<Z>tt&®&$>\fZ>Z.t.1fi-t* 

[0013] *mm-z^?*m&%xt\$. mm*)Vu 50 




6 

n«, zn&m^zz. mtLxit, frmx 

x+iatfJT,* T)v=t>tfx, ^u^Atfx, zvyy- 
>#x, >1S*&ib\iZ>z.tifi-zzz>. ifccti 

[0 0 14] *5fi«HTrv»5#«*;P3y^-f Ffc&ifot 

;p) a;p^^ k, t*x (hu^^^u^) -tp^ 
H, fx (hU*3\>i^>y;io ^;i/n< K> fcfx (t- 

^JUv J ^^->U;P) y-^D-fK, t:X (i-^Oh? 

-^f--y^ • y^X HJ- (J. Org. Chem) . 
47, 1354-1356 (1982) Ktt, fX 

[0015] *%^t?{4, &*>&Dtt>Mftm&mm.<Dm 

[0 0 16] ^SltUTft Li, Na, K, fti*© 

I ai^7C^, Mg, Ca, Sr, Ba, fciiO I I ai 
7tm, Nbfc£<DV am7tm. Cr, Mo, WfrfODV 

I a^TC^, Fe, Cofet'CVI I I a&TClfi, C 
u. Ag&fO I b^TC^, Zn, Cd, Hgfti'CDI 

I bJ^TcS, A 1 , G a, I n^t*(D I I I b&OTiif, 
Ge, Pb, SnSf©IVb»7ci, As, Sb, B 

i ftifOVbi&TcSi, CetEu, E r & ~ 

[0 0 17] Lfc^T, SSfc^WKffiKfn 

znzMmmvmtLTiz, mz.it* cuci, , c u 

C 1, • 2H, O, CuB r, , Cu (NO, ) , • 3 
H, O, C u (CIO, ) , • 6 H, O, C u (CH, 
COO) , • H, O, AgNO, . Ag (CH, CO 
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0) . AgCIO, , CdCl, , CdCl, • 2 . 5 

H, 0> CdBr, . CdBr, • 4 H, O, Cd 

I. . Cd (NO, ) , -4H, O, Cd (C 1 O, ) 

, • 6H, O. Cd (CH, COO) , • 2 H, O, Z 
nCl, . ZnBr, . Znl, , Zn (NO, ) , • 
6H, O. Z n (CIO, ) , • 6H, O, Z n (CH 
, COO) , • 2H, O, HgCl, . HgBr, , H 
gli » Hg (NO, ) , • 0. 5H, O, Hg (C 1 
O, )_, • 6 H, O, Hg (CH, .COO) , A LC _ 

1) . A1C1, -6H, O, AlBr, , AlBr, 10 
• 6H, O. A 1 I, , A 1 I, -6H, O, Al (N 

O, ) , • 9H, O, A 1 (CIO,), • 6H, O, 
A 1 (CH, COO), OH. GaC 1, , GaB 
r, , Ga (NO, ) , • nH, O, Ga (CIO, ) 
, • 6H, O, InCl, , InBr, , Inl, , I 
n (NO, ) , -3H, O. I n (C 1 O, ) , • 8 H 
, O, G e B r, , Gel, , P b (NO, ) , , P b 
(CIO, ) , • 3 H, O, SnCl, , SnCl, • 
2H, O, SnBr, . SnI, , Sn (CH, CO 
O), , AsCl, , Asl, , SbCl, , SbBr 20 
, , Sbl, , BiCl, , Bi I, , Bi (CH, C 

OO) , gfzmitfzzttf-z&z. 
[0018] &?gm-c\$frfrz>ii)v^y>ifrer®<?>Mm 

o or; *-h)iur. ffsi<a2ot/^-w 

©fe^a-^^TS^*, u-ni, -« 

mztoztix^zum* mmmn^mwimzj: 

ytmn,<Dmi£te.ii$:M^z>z.z:wg2>. mz, m^n 

iflfrU < tiZiZLtctf-oT. gfflrtQtt? ^>jE3F|_a*g|U 
&«S>6*u tfffiW&it^Ji'Sfcfei:, ftffejt^h 

[0019] *^k^v>t«, mfflSLT&j&mm&ffl 

JW*Hfc»*Uv»«fcbTtt, 5Sfcfe£©Sfi|0ifefciJi 
hy£Afc£©fi^<bfc*jRaflHft, h'ryJ^W 
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AiS, * u t * -> i/ > 7;p* u x-tj^* 'j t * 
■>xf i^>7;i/*;px-7 L ;i/^c so* u BMsx^ > 

)vm> 7 ^ ft-JK> 3 - p - ■7t+i}-^;i'- 

i :---zta-n>-tt— )V13.-E.<D<?-*—. )vm - 

[0020] *»wk:*v»t»4, jeiMft^^j^jaa^tH 

»U&0, ®«»fe^©^«[*J:<-r^BWT, JKfHttg 

•f KfcUT»&nTV»*t>©!WF3:L<JBV»&;h*. A 

•f ^aEBfcxx^Jk 7 9 Kir rf A, «E 

^M4frt>#U (7^U*ik F5S?K) . #U (N-fcf 
x;u- 5 h+itVU K» , #'J (N-b*x;p-2 
-KDUH» . *U (h*x;i/T^3-;w) , #ij (7 
^ujkpsf) , #u (T^y;nfe) , #u (x^p> 

-f 5 » &£©^fe*3HPfc 6*1*. 
[0021] #f£9ma> Hjfi$*J:5 

v>v>, ■ft;-&^ j ?rttc^Ftafps^wr-5 ; fe©. 
•tut>%. 2S*g-8-*fe«3Si(g^-sw-r* ! b©-e*n 

«J:<. J:t)A#:Wft««li:LTtt, HAtt. b*x;U^> 
-tf>-^x^p>^^^>;i^-h > tfx;p-f 
7^'jnxnj;k bx;Hfou F>&S*-6v»ttc:ti 
6©il^-#;^ 1 J:*S : ^b<fflV^ii:*i-C#*. 

HxW>^S©^SSfl2^-«J^, 7XP>> -f>H- 

[0022] c©#-&jc. jRirrsfttt, ^;i/3y>fb 
«**s«:*fc»e>» i*u-*fcii-TRsit-r«>^©»[S&a 

fcT^r^.. l/-1f-)tttTB, V—^Tfrtt 
>Or>U-if-, x^->v— l. — +f — ^ t"©^/X l'- 




( 6 ) 



[0023] *ftm\zt>vz>$&&jj&zuT\z£vmL 

-x^v -;k VsJ^tfV, » 5t Kd77>, * g=-;p l o 
x^;kvh>^if, iitttin^^Mt^s^^ffl 

V>£.tt5. H?**l£<>:bTWU ilW.fc^ftteffi'fT?©^ 

b<tti o~ 6 ~ i o~ l *)\,/y ? h;k©}g&©$m:-r 
coo24] Rmm&M^THiftTib&vo&^tizm&iz 

t-5@w&© 0. 0001*6100 mo&img.nw 
*b<^v^n-s. aani-r -a ^a?- \t$>^ ba&jg-s- 

m&%^;^-mm&Kfc<z>mfTtth\zm#ifr%.T*> 

[0 0 2 5] *KjWBHft*tBErtfc. ^RStttfXfcilA 

b, ifc«koT«ttrt©&#&s&£3fc#e 

&-r&£i:j$**?2;bu. *g14#Xte#«S#;kay:h< 

ioTi&s^ ^ja-c looo'U'jy mis«©ik 

[0026] mmtDvatfj-i vft&thmsstt* f&*fr 
<Dmmti)v^yj--( vib&tfomm.$:~3<K). z.n&wM 

T?10 0%~0. 0 0 0 0 1 %©58S*i»ib<, S5tg 

V>. RJ6»«*« 1 U y wi«ft©«^tt, ItlSU U 
v Y)V/ftWgLts* 6l 00 05U'Jy h;i//»SA©8S 50 
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[0027] sjs*ff asstbm asgflnr'bK 

TMiKe*i*s«<. ant- 2 o < c~i o o < c©*sh'c«f 

RjSTtt&a-rsiBfaft^jSETfEft/hs -warrfit 

i&3LKfo*(m>ZT£Tm?&*±%i3.*><D\z-rz>z.iiifl 
sj«;©jtfTiiS«> ao-f H«Hft*— awom 

5W4ttft&fcJ:S«£fc2©#8;KJ:oT, -tOJSff* 

T€?<5. S85©;i sKsnsxoifc 

Stt. *;k^y>{b-&#)@SC^7 1 ©/ , «;k^©KiRigS«k 
d < & ttn«ft £ & $? £ b < «/\*;k* ©©jr* 

Sil3 2 0 0 nm«rt©fi«*©3fc*ilM*-rs. JRatf 
«>ft©3$Ste, #;U3y>ffc^«&i@»&^©£j&EjE,i: 

ttO. 0 0 2W/cm' ~lW/cm* -e&-5£,i:atM 
£bv>. JH«r*3tW, S^*^CRWtStlSClt 

*t»JWW**ill/fc«), ftflMrt-* £*«©%* 

[0028] i©J:5R:i/T#6nfc*;w=iy><b^* 

a*bT*».fc<, JBItayWi/-: ^3>-^«jE 
Tt>J:V». '&*>n?tmmz# U v-^$r^« b 

c -SH^tbxgtowbfceesiaTSfettg^^ 

*m£te©#ft£»##$1±T*>«fcV>. 
[0 0 2 9] ^*3> H2tt*»W©jUfi«5R:*lt** 

i7 h;k©b*x (h'jy^;kv"j;w -fe^-f H3ME»t© 
K«a$W»CJ:S3efl5S3Eb;fcHS, ■3MMttM6. H 
JS0!I7 > HJfi«f8©ie*, f»6tlfctkVfl5*K3>>A 

[0 0 3 0] 
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mmmi) ■gmz&^x. w®?*K5^a$3. 2x 

1 0 0 5 U U y h;kt7^*y 

2 0#©p.fl» ssaafxs/xyy >^b&«, MX 

^7^>'l§i*iift+i:4 6»n/t^»j>yCfc. £© 10 

h'5'i7A©5%*}gfl££jlbT H57hrt 

&. c©*«*tt 105'j'j-v WHcWBU 
(1 0, 0 0 0 r pmX 1 Oft) K<koTit38£5gU 

>"^ — HCd©«*UtOWU. «<7^*UT5 cctr 20 
[0 0 3 1] c©H4W»*©»*xy^xiilia«rK:J:D 

# A#£f& bTV>-5 Z\tWt)ft^> ft. >7 7>Wm 

tfrX^MPte, ±*fcl£A»ofcb:-irft#U, 8JR& 

;p->y;i/) H3W»*i»icj»n, ##bfc£j£«!i 

X*S-f :***#^©*§ftffr*«T-#TUfcl> £ 
[0 0 3 2] 2 ] aatc*V>T. m^m* K 

5^A7A*fo%=&2. o x i o S; e;i//y h;i^©5g^ 

KfSSSbfcT-tr hU;P»^5 05'J'Jv 

*y F7?-5-TS^l&*^, 1 0»©^, 40 

->y;v) -fei^-r F«v>*i&es«*'fcr:— h';^iLt 
fe^— 7j©-tr^APfcM<B!llc->y >i?*o 
ttfc#i§:F;i.-:/£MbiiA/T, gifi#X£*vy7- 
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5*A©5x*»tt«auTK57hrtfc#abfc. b 
«e»<»e-r^<t;s>^r j ?'^ige©it®w#e,nfc. ^ 
©^£3$ i o s y y *j VMzm&\^s m^ftm ( 1 

0, 0 0 0 r pmX 1 Oft) fc.fcoTitiB£«U ±m 

*«&-rx, &s y y -y wi>©*«**iii*.TJt#u 

£©8^*t80jgb&&; 

-MC£©«i£IR9mU M<7^*LT5 0tTfei 
b & t iHfeH#: im £ tlfc. 

[0 0 3 3] ^©S^*«r^*X^^XilllslWlr«tl3 
M^VtztZ.^. -tUXtlJ 

mmmx^ bMt, ±mzfenfir>rz\f.-2*m\^ m 
m&"Ftt3.-2T\,*z>z.ttft>fr-otz. $.tz, trx o-y 
jwus'U/w -tri^^-r wmmmzmn. ftmvrz^. 

mistztZZ, Sit/^-HM^lOty^-h^© 

m&fr*,iEjjgkmo>±i'><t*> vs. 

[0 0 3 4] (HIM3~4, it^«H|l~2] gffitfX 

* 2 o . 3 5 y y v Y-jv/ftomm-z. &mmv>mmm 

3 s y y ^ h^©7-t h y jnsssnnfc3tft;i' 
+fci o^n/t^u >ifvft. vk\z, o'CT^aibfc^ 

n^yy>^bx, ^-©*s©sftjST?^«^t?s^ 

h;P*«il!lb^*te,SJt^+^it^i^5T, 
^^XtC«fc-5A*^y >^<£ 1 O^fTofc. ft^tlfc 

[0 0 3 5] 
[*1] 



( 8 ) 



13 



4$BfJ¥8 -2 4 6 2 6 
14 







[**7x7-M 




mmm 


Jt«*!ll 
*fc«W2 


4. 1 X 1 0"* 
4. 1X1 0"* 


1. 2X10-' 
1. 2X10 - ' 


2 

5 

5 
5 









[0 0 3 6] snjsm-m. mm*i$--ti:mmmm*£L 

4<hW^ttH©tfctJE^5fr^.5 0 f«S0t|3;RX*SU60!l 
4 ©^©SiaMS^Hm^S^, WED S !C=fc-57C 
3i#*r * £ ir >{b* K 5 V Z>Z.tAm 
S8£ftfc. *Ja^4fc^vrcttStf-y*— l o 

f*7i;-m)!i^5ttfeM 1 ©i^i:, h* 

H^«*A*yj >ifhftit^tm2<Dm^\Zit, 6 0 Onm 
•< i7 d ^ - h ;ucD#qe©*#&&Ta*£ i; T v»* 

z<t}-ffrm&znrc. z\tnt, t*x chj^^uv-u 

[0 0 3 7] Tftfc^ ^^-^xy-JW^fCD^Sgtt 
T£3©-T?<fcS„ 3S«0 Jfcttfcll* 

fo&m2<D&5izwL&mtiz\*m%\z\tt)v^y>fc& 
Gjas-tf-a-r, t>-r&\zmmi3)\'Zi>f^ h^«*«» 
mmmmtE?z>m&\zte. mmmit<Dit 

[0 0 3 8] C*JS^5] T;Prf>^7.$l 5. 0 5'J 
U -V h)V/fr<Z>&Lm-V, mg.4. 1X10"' >J y 50 



fV>ifhfz, WZ, -4*C-e?&a]Lfc*5Vifct:X (b 

w.x'*? hjuzmmtmz'ph-r^mmis. fi&sic-r 

-r. -r^to-s. ^^y^t^sa^©^^*! 
[0039] mmm6~8~) muiz&^T, m&mwt 

^7K5«>AA*?n%&i. 7 x i 0" 4; &;i//u 
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